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PROCESSES FOR PACKAGING 
PERISHABLE AND OTHER PRODUCTS 

Conventional supply chains for meat products involve 
shipment of beef sides, pork sides, and other large cuts of 
meat to points of sale such as grocery retailers and, more 
recently, integrated grocery retailers and general goods 
suppliers such as large chain or "big box" stores. This supply 
chain reflects legacy processes which rely on localized 
butchering expertise from the days when meat products were 
grown and slaughtered more locally. The local grocery 
butcher remains hard at work even if processing facilities 
which ship sides of meat are more centralized currently than 
they have been. 

These current processes reflect manual and to some 
extent more conventional supply chain management. 
However, recent automation of retail logistics, manufactur- 
ing and distribution supply chains gives rise to considerable 
efficiencies which drive the new large chain retail opera- 
tions. Automated devices at each point of sale such as at cash 
registers can capture bar code and other information. They 
report that information in real time to centralized informa- 
tion technology facilities which can then automaiicaUy 
schedule purchase and shipment of replacement inventory 
and make other inventory control decisions based on con- 
sumer preferences and other factors. As a consequence, 
these chain operations move inventory more efficiently for 
an ultimately lower price to the customer with higher profit 
margin, even if they require closer support of points of sale 
via regional inventory centers coupled with sophisticated 
transportation and shipment techniques and management. 

These automated techniques for retoil operations have 
proved successful for clothing, dry goods, and other manu- 
factured products which have relatively long shelf -life. Only 
recently have information processing power, cost and data 
network communications converged to provide, according 
to Moore's Law, automated solutions that are sufQciently 
sophisticated and powerful to manage and control packaging 
and distribution of perishable inventory with very short shelf 
life. Such systems are emerging which can, for instance, 
know when a retaD operation has sold a particular unit such 
as a pound of ground beef, inform a regional processing 
center that such retail operation needs to replenish that unit 
of inventory, arrange for regional butchering, packaging and 
loading of that unit onto a truck or other transportation unit 
to the point of sale, and inform the point of sale that the 
shipment is on the way. Only recently has it become 
commercially viable to package meat products regionally 
into point of sale units such as a pound of ground beef in 
packaging that is customer ready for display at point of sale, 
then ship that product to the point of sale, which may be 
himdreds of miles distant, and do so based on automated 
processes which maximize the potential that there is a need 
for that unit at that point of sale and that it will be sold before 
the shelf life expires. 

At the same time these automated supply chain logistics 
tracking and management systems are emerging, labor costs 
are increasing. Retail operations are particularly sensitive to 
labor costs because so much of tiieir business is labor 
intensive. Slocking of shelves with SKU's of product, for 
example, is a manual operation, as are other activities aimed 
at offering to the customer a pleasing array of various 
products at a reasonable price. This problem is exacerbated 
by additional competitive pressure driven by the low mar- 
gins and competitive nature of the grocery industry gener- 
ally. 

Recently, automation has had its own effect on this 
industry in another way by giving rise to Internet grocery 
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suppliers such as Web Van. Web Van allows asers to select 
perishable and non-perishable grocer)' products using their 
browsers, which the Web Van organization receives in hyper- 
text markup language or other automated scripts or forms, 

5 and then fulfills from a central distribution facihty via 
delivery trucks to customer's bouses. Although Web Van is 
required to absorb the labor intensive activity of picking and 
packing products for delivery to particular customers, which 
the customers themselves ordinarily do in a grocery store, 

]0 that additional cost is more than compensated for by the fact 
that Web Van does not have to own or pay rent for prime 
retail space at prime commercial locations. This form of 
automated grocery logistics will only increase the pressure 
on the grocery business as conducted at retail points of sale. 

15 In the Webvan or internet grocery supplier paradigm, which 
is a prime candidate to make use of packaging and processes 
according to the present invention, the point of sale may be 
the warehouse which serves a city or part of a city, or other 
facihty from which delivery trucks transport products to 

20 customers' homes. 

All of these factors create a climate which increases the 
premium on doing business more efficiently and effectively 
to provide grocery coasumers a wide and pleasing array of 
product at a reasonable price with a pleasant buying expe- 

25 rience. Perishable products such as meat, vegetables, fruit 
are key to success in this connection, given that a major 
factor in consumers' decisions about where to buy groceries 
hinges on high quality produce and meat products, as well 
as other perishable products. 

30 Meat products in particular are a major focus of con- 
sumer attention in the grocery purchasing experience. Meat 
which is too blue, gray, or otherwise of the wrong color, or 
which is otherwise unattractively packaged, for instance, can 
literally send a customer to another grocery store. This loss 

35 not only deprives the point of sale from selling that meat 
product unit, but also sometimes carries through to the rest 
of the contents of the customer's shopping cart. Accordingly, 
it is of paramoimt importance to grocery retailers that meat 
products are packaged in a literally mouthwatering fashion 

40 with attractive color and appearance, convenient and attrac- 
tive presentation, and accurate and informative labeling. But 
not only must the meat product unit be attractive and 
appealing visually; it must also have the right feel. Custom- 
ers often pick over meat products in the meat display Ipoking 

45 for the right cut or size or product. Packaging which is 
insufficiently robust or sturdy can be damaged, which can 
detract from visual appearance and can cause leakage and 
spoilage. Accordingly, it is a prerequisite that packaging not 
only have the right look and feel, but that it must sustain 

50 normal wear and tear at the point of sale before the sale 
occurs. This robustness issue is perhaps less significant 
where meat is cut and packaged at the point of sale by the 
butcher- Where the packaging is performed at a distant 
location, however, and the unit is then shipped to the point 

55 of sale, packaging robustness becomes a far greater issue. 
Consumers also prefer convenience, in addition to aes- 
thetically pleasing packaging. Retailers can offer a distinct 
advantage to the customer if they can present meat products 
in containers that are microwavable, dishwasher safe and 

60 thus reusable, and freezer safe. In addition, it is or may be 
preferable to offer perishable foods packaging that is 
recyclable, such as suitable for cuibside pickup and recy- 
clilng. 

In sum, in the ctirrent economy, where automation and 
65 more efficient business practices generally are driving com- 
petition in the grocery industry, grocers must explore every 
avenue to become more efficient and customer oriented. In 
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this climale, any labor inlensive tasks which can be reduced venliona! mixture of oxygen and carbon dioxide) U) retain 

need to be evaluated, including whether il conliDues to make shelf life, containers with a smaller draft angle (steeper 

economic sense to distribute meat products based on local- sides) present a distinct advantage: For a given face area 

ized butchering at the point of sale. These new automation (which corresponds to a top plan view of the conumer), a 

and business techniques, combined with labor expense in the 5 "O" foa™ container can hold more gas than a foam oontamer. 

current climate gives rise for the first time to the possibility One advantage is, for instance, that more non-foam contam- 

of more centralized butchering combined with automated, ^'^^'^y be stacked m a given depth of display case 

sophisUcated supply chain support of the meal case at the Of significant importance is the requiremeiit that meat 

local retail grocery operation. Hiis new climale, however, ^^V^ ,f centralized packaging facilities must feed m a 

requires new and innovative packaging for perishable lO vmuaUyM safe manner onto the proce^inghne, with no 

products, such as meat products Not only must the pack- '"^""j ^ang-ups, feeder jams or double drops. In a 

aging be at least as vi.^ally and tactilely pleasing to the central^ processing facihty, it wdl generally be the case 

castomer as conventional meat product packaging. It must ^ horizontal production hne conveys the meat through 

also be sufficiently sturdy and robust to survive not only ""I'V^ stations 1.0 form a pr«luct unit. For M^Un«. to 

normal wear and L at the point of sale, but also packing 15 fo™ " Product umt of a pound of ground bee^n automaud 

at a centralized facility, transportation in a truck or other feeder can drop or otherwise dispense a tray torn the bottom 

transportation unit sometimes for hundreds of miles, °^''^°^'^^.T'"^°'^^'"T^^'^IZ^^^ 

unpadcing onto the loading dock, and placement in the meat dropped by ^vity or it may be pulled m «>nvenUonal 

display, li would be even more preferable to form the astaon onto the conveyor using a vacuum pidoip. TTie tray 

packaging of material that is microwavable, dishwasher safe 20 then mde«d by the conveyor to a meat msertion staUon, 

and f^t^T safe, and even more preferably recyclable. which may be manual or automaUc_For instance, an opera- 

tor may place an approximate pound to five pounds or meat 

SUMMARY OF THE INVENTION into the tray. Then, the filled tray may be indexed to another 

The present invention provides new forms of packaging station for appUcation of sealed lid stock or otherwise 

and processes for manufacturing and using such packages. 25 finishing with appropriate container • closure such as, for 

The packaging feamres requisite visual, tactile, esthetic and example, film. This step may happen manually at the feedmg 

performance (microwavability, dishwasher safety, freezer station or at another station, or it may be automated. The 

safety, and if desired, recyclability) qualities to please the meat may then be indexed to a weighing and labeling 

customer as well as requisite increased robusmess and station, which can occur automatically, manually, or with a 

sturdiness required 10 survive distribution in more cenu-al- 30 combination of the two. The finished unit may then be 

ized meat processing supplv chains according to evolving loaded into a shipping container or as otherwise desu-ed, 

inventory control, manufacturing and distribution automa- together with other product units of other cuts and sizes of 

don systems and processes and logistic processes. Such beef, pork, chicken, and if desired fish, destmed for a 

packaging and processes reflect and accommodate, more particular point of sale on a transportation unit, 

generally, an increased drive for eflSciency and customer 35 Given the speed at which the processing occurs and the 

satisfaction in the continually evolving grocery industry. tight integration of the line process, a failure at the tray 

As one example of padcaging according to the present dispensing station is a material issue. For instance, if a tray 

invention, meat trays can be manufactured of non-foam, thin fails to drop, meat can be dispensed onto the conveyor 

polyethylene, polystyrene, polypropylene, PET, crystaUine multiple times until the line is slopped. Double dropping can 

PET or other plastic material for increased robustness and to 40 cause problems at the sealing station. Accordingly, it is of 

avoid the susceptibility of foam trays to damage during considerable importance to ensure that the non-foam trays 

shipping. These trays may feature conventional laminates to dispense or denesi reliably from the dispenser, 

serve as oxygen and/or moisture barriers as well as to Because a limited number of processing lines must ser- 

provide a surface pleasing in appearance and feel to the vice a fleet of transportation units in real time that continu- 

customer and that receives plastic wrap or finishing or 45 ally replenishes numerous points of sale in numerous geo- 

closure material acceptably. The thinner nature of the tray graphic locations, the product unit preparation process 

can combine with ribs, a flange and other reinforcement cannot afford unwarranted interruption. Every operation on 

strucnires as desired to imparl acceptable structural rigidity the production line must be as fail safe as possible. Because 

to withstand, for instance, a customer lifting a product unit the tray is a central component in this operation, it must be 

by a comer and thus cantilevering potentially pounds of 50 engineered to feature structure and qualities that facilitate 

meat fi-om that comer. These trays may feature requisite this fast and continuous production line and yet feamre 

depth to protect the meat product, as, for instance, when strucnire and quahties which achieve the required visual, 

necessary for stacking meat products in a shipping container tactile, and structural integrity quahties necessary to please 

for shipment via truck from a centralized processing and the customer. Furthermore, the structure and qualities of the 

packaging facihty to a retail point of sale. The depth can 55 tray must achieve these objectives not only at the end of the 

have a beneficial structural effect by imparting additional production hne, but also after packing, shipment often over 

three dimensional stability and rigidity in a box-truss-like long distances, unpacking, and being picked over by cus- 

fashion. The depth of, such non-foam containers can actually tomers in the meat case. 

be less than the depth of a foam container with equivalent Although non-foam trays present a number of distinct 

face size, since they may be formed with a smaller draft 60 advantages, they do present special packaging issues when 

angle (more vertical sides) to contain the same amount of compared to foam trays. Non-foam trays typically tend to be 

meat and gas for proper shelf life. more flexible than foam trays. Furthermore, many non-foam 

Non-foam plastic trays may be thermoformed or other- trays, because of the material of which they are made 

wise formed with a smaller draft angle, unlike foam trays (olefins) tend to be more "slippery;" their comparatively 

where such angles cause splitting, cracking or other failures 65 waxy surface causes them to slide relative to each other 

or degradation in the foam structure. Since packaging meal more easily than foam trays. Consequently, non-foam trays 

products requires a certain volume of gas (such as a con- can lock together during manufacture, during shipping and 
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in the dispenser. For example, when the trays are stacked in venience and performance for the consumer, adequate 

a corrugated shipping container and that container is robustness to maintain such appearance and feel even after 

dropped on one of its comers or edges, the pressure can centrali/xsd packaging, shipment, and point of sale wear and 

cause corners of certain trays to telescope or lock into each tear and yet facilitate and not interrupt the fast and continu- 

other. This locking, if not delected and corrected before the 5 ous packaging process lines necessary to support centralized 

point at which the trays are denested onto the processing processing and packaging, and dLstribution supply chains, 

line, can jam the dispenser, or it can cause multiple trays to ]t is an additional object of the present invention to 

drop together onto the line. Either condition will require the provide trays which feature structural, convenience, perfor- 

processing line to be stopped and the condition resolved. mance and esthetic qualities for optimizing packaging of 

The present invention overcomes these issues with new ^0 perishable food products such as meat products, which 

strucmres and proce.sses which impart specially shaped or products must be stacked and transported over long dis- 

positioned separation structures on the trays to create sepa- tances before reaching the point of sale, 

ration between the trays. The structures cause the trays to be h is an additional object of the present invention to 

separated by a predetermined layer of air, when they are provide perishable food packaging processes which facili- 

stacked and ready for being dispensed onto the production centralized and automated perishable product packaging 

line. and distribution in an automated supply chain and yet yield 

According to a first category of the invention, trays a product which equals or exceeds the esthetic, convenience 
according to the present invention may be raanufacnired in and performance and other functional requirements of con- 
two or more versions. For instance, Version A of a tray. ventional locaUy butchered and packaged meal products, 
features one or more separation structures such as a lug or ^ It is an additional object of the present invention to 
lugs located at a first position or set of positions on the tray provide perishable food packaging which fcamrcs structure, 
and version B features separation structures, which may be esthetic qualities, rigidity, and. durability, .to facilitate auto- 
of the same shape or difierent shapes, located at a different mated inventory tracking and- control techniques such as 
position or set of positions. When the trays are stacked, reliable labeling with bar coding, sensing by elcctromc- 
version. A trays are interleaved with version B trays so that chanical or optical sensors, and other qualities which facili- 
the separation structures preclude the trays from telescoping late automated sensing, product control, and product han- 
into each other or otherwise locking together. The stack of dling required in automated supply chain systems, 
trays when placed in the feeder allows individual trays, it is an additional object of the present invention to 
because of their distance from each other (which can be provide new forms of perishable product packaging which 
adjusted by dimensioning the separation structures as saves on material cost and manufacturing costs by using 
desired), more easily to be sensed and handled by the nonfoam structures combined with three dimensionality 
electromechanical seasors and handling components of the such as ribs and flanges to provide a cost efiSdent solution 
feeder. The distance also allows successive trays to be for an automated supply chain environment where pleasing 
dropped without the locking which could otherwise cause ^he customer remains paramount. 

hang-ups, jams, double drops and/or inaccurate feeds. q^^^^ objects, features, and advantages of the present 

. According to another category of the present invention, invention will become apparent with respect to the remain - 

two versions of a tray may be manufactured for interleaved jer of this document. 

stacking as in the first embodiment, but feahiring separation DESCRIPTION OF DRAWINGS 

structures in the same locations on version A trays and ^ ^^^^ DESCRIFHON Ut UKAWiiNUb 

version B trays. Here, the separation structures are shaped FIG. 1 is a perspective view of a perishable product 

differently in a manner that precludes version A trays from packaged unit according to the present invention, 

nesting beyond the desired separation distance to version B pjc 2 is a perspeaive view of an empty tray of the unit 

trays and vice versa. of FIG. 1. 

According to a third category of the present invention, 45 pjc 2Ais a perspeaive more detailed view of a comer 

which uses only one version of tray, separation structures jj-^y of FIG. 1. 

feauire three dimensionality such as solidity to prevent 2B is a schematic cross sectional view of a portion 

undue nesting and to maintain separation. (Such three ^ ^.^^^ according to FIG. 1, showing separation 

dimensionality may require a moldmg process other than of trays as created bv separation structures aca^rding to the 

thermoforming.) Here, additional molding complications pjgjsgjj^ invention 

and plastic requirements naay be more than met by addi- piq. 3 ^ schematic top plan view of a tray according to 

tional attractiveness of product and avoiding comphcations ^ ^^^^^ embodiment of the present invention, 

associated with manufacturmg and stackmg multiple ver- ^^^^^.^ ^.^^ ^ 

sions of trays m a fail safe way. r .t. . • *• 

/, . . J i!. , . a third embodiment of the present mvention. 

In any of these categories, the draft angle of the separation 55 r^,^ - - , * • * 1 ^ * „ r^^A r.^ 

-r 1 * J *L A «f FIG. 5. IS a schematic top plan view of a tray according 
sUTictures, if located on the comers or sidewalls of the , . u ^ * f «„^«t;^r. 
containers (in addition to, if desired, dimension and number ^ embodiment of the present invention, 
of stmctures) may be varied to adjust the locking preclusive FIG. 6 is a schematic top plan view of a tray accordmg to 
effect. For example, a lug in the comer of a tray with an « embodmient of the present mvention. 
undercut draft may present a larger surface area and/or more eo ^ ^ schematic top plan view of a tray accordmg to 
eflBcient load bearing suiicture) to the tray immediately a sixth embodiment of the present mvention. 
above, and thereby increase resistance to locking so that FIG. 8 is a schematic top plan view of a tray according to 
more trays may be stacked for shipping. a seventh embodiment of the present invention- 
It is accordingly an object of the present invention to FIG. 9 is a schematic top plan view of a tray according to 
provide plastic packaging for products, preferably perish- 65 a eighth embodiment of the present invention, 
able products, more preferably meal products, which offers FIG. 10 is a schematic top plan view of a tray according 
acceptable point of sale appearance and feel, requisite con- to a ninth embodiment of the present invention. 
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RG. 11 is a schematic top plan view of a tray according vertical ribs 18, horizontal ribs 20, and joint structural 

to a tenth embodiment of the present invention. enhancements 22 such as curved ribs around joints such as 

HG. 12 is a schemaUc top plan view of a tray according between side wall 24 and bottom 26. In addition, a flange 28 

U, a eleventh embodiment of Ihe present invention. '"^ ^^'Vf '""Z^. "Pf/ ^^1^5 i^„f^ 

^ .5 and be U-shaped in cross-section, if desired, lo impart 

FIG. 13 is a schematic diagram of one form of mold insert additional deflection-strength and rigidity to the upper por- 

according to the present invention for manufactuiing differ- ^^^^^^ of n A U-shaped cross-section version of flange 

ent versioas of trays according to one embodiment of the 28 which surrounds the upper periphery of tray 12, for 

present invention. instance, can provide requisite three dimensionality and 

FIG. 14 is a schematic side elevational view of a stack of stiffness to reduce the potential of the upper portions of side 

trays according to one embodiment of the present invention walls 24 of tray 12 to be deformed into a dog-boned shape 

in a feeder for deployment onto a perishable product pack- from a rectangular shape when unit 10, loaded with a pound 

aging process or line. of meat, is Ufted by a consumer or shipper by the comer. For 

FIG. 15 is a schematic view of one line process for instance, the flange 28 may feature a downturn component 

forming a product unit according to the present invention 15 of approximately 3/16 inch, as opposed to 1/8 inch or none 

using one embodiment of trays according to the present on conventional packaging. Horizontal rtos 20 may extend 

invention i° one or more directions on bottom 26 of tray 12 as desired. 

no, 16 is a process diagram for the present invention. Some or aU may njerge with vertical ribs 18 via joint 

^ * enhancements 22 as desired for additional structural rigidity. 

DETAILED DESCRIPTION OF THE DRAWINGS 20 These ribs can be formed in any manner desired, if they are 

indeed desirable in the tray 12, to lend requisite rigidity, 

FIG. 1 shows a preferred embodiment of a perishable durability and resistance to deformation by tray 12 without 

product packaging imit according to the present invention. any or without significant additional plastic material being 

The perishable product may be meat, vegetable product, or required. Vertical ribs 18 combined with joint enhancement 

any other product subject to limited shelf life. In a preferred 22 and other structure, if desired, can lend strength in the 

embodiment, the package unit 10 includes tray 12 which " vertical direction to tray 12 in order to allow stacking of 

contains product 14 and is covered by with a wrap or other product during transportation without deformation or undue 

closure 16. The closure 16 may be thin film conventional deformation of tray 12. 

wrap of any desired composition, or a more rigid plastic pjQ 2 shows the trav 12 of the package unit 10 of FIG. 

structure which may be bonded to tray 12 via adhesive, heat i pj^ 2 focuses on the separation strucmre 30 according to 

bonding, or it may be of any other desired material and particular embodiment of the present invention. Sepa- 

connccted to tray 12 in any way desired. Typically, the ration stmcture 30, which is shown more closely in FIG. 2A 

closure 16 is transparent or nearly so in order to aUow the discussed more generally above, functions to separate 

customer visual inspection of the product in an estheiically j^ays 12 in a stack 32 of trays (shown in FIG. 2B), so that 

pleasing way, both visually and tactilcly. ^.gyg f^^^ deploy onto a product packaging line 

Tray 12 according to a preferred embodiment of the reliably and in a manner that facilitates speed and efficiency, 

invention as shown in FIG; 1 is formed of a non-foam plastic and avoids trays 12 locking together or other compromises 

material which is preferably polypropylene, polystyrene or of speed or reliability in being deployed onto a product 

polyethylene. Other suitable compositions include amor- packaging line. Separation struaures 30 may be imple- 

phous PET and crystalline PET. The tray 12 may be formed ^ mented at least according to any of the three broad catego- 

of the plastic material as by injection molding, thcrmoform- ries or ways of the invention discussed in the "Summary of 

ing or any other desired process. the Invention" section above to carry out this function and 

Product unit 10 generally and tray 12 more particularly achieve these results, 
are preferably engineered for a centralized and automated FIG. 3 shows an embodiment of the present invention 
perishable product packaging and distribution supply chain. 45 featuring two versions of tray 12. More versions may be 
Here, unit 10 and all components including tray 12 must not used if desired in this embodiment or in any other embodi- 
only present product 14 in an aesthetically pleasing way to menl of the invention where two versions of tray are 
the customer - at the retail point of sale with attractive discussed. (If three versions are used, the separation struc- 
pcrformancc and convenience features such as tures 30 preferably create predetermined separation between 
mircrowavability, diswasher safety and freezer safety (in 50 a version of the tray and the other two versions. If four 
addition to, if desired rccyclability), but they must also versions are used, then it may be sufficient for separation 
continue to support a pleasing appearance and feel to the strucmres 30 to maintain separation between that version 
customer at the point of sale even after they have been and two other versions, but not that version and a fourth if 
packaged in a distant location, packed in a shipping con- it never encounters a fourth in the stack, and so on.) 
tainer and thus subjected to potential significant deformation 55 According to the embodiment shown in FIG. 3, separation 
by poimds of other product slacked on top, shipped over strucmres 30 are located in the vicinity of comers 34 of 
potentially long distances, deposited on the loading dock at version A of trays 12. Identically shaped, similarly shaped, 
the point of sale and impacked and loaded into the display or differently shaped separation structures 30 are located at 
case. In any event, non-foam containers which accomplish different locations in the vicinity of corners 34 of tray 12 
results such as these must be consirucled to dispense onto a go version B (they may just as easily be located anywhere else 
production line with minimal potential to lock together, in as desired on version B). When version A trays are inter- 
order to prevent jamming the dispenser, dropping of mul- leaved or stacked adjacent to version B trays, the separation 
tiple containers, and other sources of interruption of the strucmres 30 maintain predetermined desired physical sepa- 
production line. ration between trays 12 and preclude locking. 

One feature of trays 12 according to a preferred embodi- 65 FIG. 4 shows a tray 12 according to an embodiment of the 

menl of the invention as shown in FIG. 1, for instance, is a present invention in which two versions of tray feature 

set of three dimensional structural enhancements such as separation structures 30 in the vicinity of corners 34, but 
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only at two corners instead of four as in RG. 3. Structures FIG. 13 shows, schematically, one form of mold or mold 

30 as diown in FIG. 4 may be shaped and positioned in the insert 36 which may be used to thermoform two version 

same or similar manner as separation structures 30 in HG. trays 12 according to the present invention as shown, for 

3.ADynumberofs6paralionstnictures30maybepositioned instance, in FIGS. 3-9. Obviously multiple version trays 

at any tolion or locations on version B to achieve struc- 5 such as three version or four version or more would follow 

torally a predetermined physical separation of trays 12 and ^. s-milar theme, A single version tray mold works conven- 

preclIsioS or reduction of trays leaking together or tele- ^"■"'Uy-. '^,^'"^'1"?!? °^ ^^Z^Ai.lt 

^ . . , ^, ^ •» & cavities 38 labeled * A are used to mold version A trays 

scoping inio each other. 12 and two cavities 40 labeled "B" are used lo mold version 

FIG. 5 shows a two version embodunenl of trays 12 ^ ^ ^^^^^^^^^ ^^^^ 

according to the present invenUon in which the location of ^ ^^^^^ according to conventional molding techniques, but 

structures 30 is the same between versions, but the shape of ^ ^ ^^^^^ ^^^^ ^^^^^^^ ^^^.^^^ separation. They need 

structures 30 varies. Thus, wedge shaped structures 30 on instance, be rotated after extraction in order to 

tray 12 version A in HG. 5 provide a restmg point for arc ^^^^^^ .^^ ^^^^^^ separation. According to this process, 

shaped structures 30 on version B trays 12, and vice versa ^^^^ ^^^^^ ^^^^ components are positioned relative to 

in order to maintain desired separation between trays 12 and 15 ^^^^ ^ ^^^^^^ ^^^^^ ^^^^.^ ^^^^^^ ^^^^^ 

to reduce locking potential. Again, any number of structures ^^f^^^^ ^ non-foam tray. The tray is then 

30 may be used. extracted and slacked in conventional fashion, but with 

FIG. 6 shows a two version embodiment of tray 12 suiUble separation. Mok3 36 may be formed with suitable 

according to the present invention in which separation structure to impart or form separation structures 30 as well 

structures 30 arc placed on side walls 24 of tray 12. Here, as ^ jj.^^ u. 

one particular embodiment, the structures 30 are the same schematically shows an automatic conventional 

shape on successive versions, but placed m different loca- dispenser, denester, stacker or feeder 42 with a stack 44 of 

trays 12 which may form part of a product packaging line 46 

FIG. 7 shows a two version embodiment of tray 12 accordance with the present invention. (Even though 

according to the present invention in which the separation ' feeder 42 is conventionally structured, it may have to 

structures 30 arc located on side walls 24 and feature the operate faster in centralized packaging lines.) As shown 

same location from one version to the next but different schematically in FIG. 14, trays 12 are stacked io stack 44 

shapes. with predetermined separation 48 lo enable proper dispens- 

FIG. 8 shows another embodiment of the two version tray ing by mechanical elemenLs of the feeder 42 as well as to 

12 according to the present invention in which separation impart the desired resistance to locking of trays 12. Sepa- 

siructures 30 are located on bottom 26 of tray 12 and have ration 48 helps achieve this by allowing feeder 14 to sense 

the same shape but different locations between versions. and handle individual trays 12 with electromechanical or 

Again, these structures, as in all cases where position is the other feeder components in a reliable, efficient, and fast 

same from one version to the next, may have similar, manner to facilitate deployment of trays 12 onto line 46. 

identical, or different shapes from one version to the next. ^ shown in FIG. 15, one form of packaging line 46 for 

FIG. 9 is a two version embodiment of tray 12 according use with packaging according lo the present invention and 

lo the present invention in which separation struaures are which may occur, but need not, at a centralized facility, 

located on the bottom 26 and feature the same location from contains a lateral conveyor 50 which may be belt or struc- 

one version to the next but different shape. 40 tured in any desired way to move units from one position to 

FIGS. 10-12 show one version trays 12 according to the the next in order for packaging to occur. Feeder 42 deploys 

present invention in which separation'structures 30 are solid trays 12 onto conveyor 50. They are indexed to a product 

or otherwise three dimensionally structured, filled, or par- feeder station 52 which may be implemented conventionally 

tially filled with material to separate trays 12 in accordance or otherwise, automatically, manually, or a combination of 

with the present invention. FIG. 10 shows an embodiment in 45 the two. The product-filled trays 12 are then indexed to a 

which three dimensional separation structures 30 are located closure station 54 which may close product-filled tray with 

in the vicinity of comers 34 while FIG. U shows such wrap or as otherwise desired to form a closure 16. Then, the 

structures on side walls 24. FIG. 12 shows separation closed tray 12 may proceed to other stations such as scales 

structures 30 on bottom 12. Such one version separation and labeling stations 56 which may be implemented 

structures 30 may be located anywhere and in any number 50 conventionally, automatically, manually, or a combination of 

and configuration on tray 12 in order to achieve desired the two. Labels may contain bar codes or other optical 

separation. indicia which allow automated tracking and handling of 

Separation strucmres 30 may manifest themselves in any formed units 10 created on line 46. Units 10 prepared on the 

number of positions or shapes or schemas to function in a line 46 may then be stacked or otherwise deposited m 

way that causes physical separation of trays 12 for purposes 55 appropriate shipping containers, deposited on transportation 

of performing in a feeder in a product packaging line as units such as trucks according to an automated process and 

discussed above. As isolated examples of additional stnic- then sent to point of sale for display and purchase, 

ture not illustrated in the figures, separation structures 30 According lo one process of the present invention, an 

could be found not only on side walls 24, bottom 26, or integrated perishable product distribution system works as 

comers 34 of trays 12, but also on flanges 28 or anywhere 60 follows: At the point of sale, sale of a product unit such as 

else desired. They may take the form of ribs or any other a prepackaged T-bone steak is recorded. This may occur via 

shape as desired to carry out the necessar>' separation result. bar code or other conventional SKU tracking techniques. 

Preferably, separation structures 30 have requisite strength After such capture of unit sale information, which is Step A 

to withstand compression forces as the trays 12 are stacked shown in FIG. 16, unit sale information is reported to IT 

for shipping and deployment onto a production line, which 65 facility which may be any computer or data processinjg 

compressive forces may otherwise reduce or eliminate sepa- functionality located anywhere. Such IT facility has requi- 

ration between trays. site processing, input/output, connectivity by data network 



